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PERFORMANCE OF DOLOMITES AS HIGH FRICTION AGGREAGTES 


Background: 

When the requirements for high friction aggregates in asphalt concrete 
mixtures were under development in the mid 1960s, the performance of 
dolomite aggregate was recognized as different from, and better than, 
that of limestone aggregate. The performance superiority of unblended, 
low residue dolomites over unblended, low residue limestones was 
confirmed by pavement friction tests. Since then, all dolomites have 
been accepted for use as high friction aggregates in the Department's 
standard top course mixes. 


Pavement friction data from the Department's Pavement Friction Inventory 
Program, begun in 1980, as well as data from previously conducted 
research (Engineering Research Bureau, 1973-5) now shows a distinct 
difference in performance between pavements containing high residue 
dolomites and some low residue dolomites. The results of this testing 
are tabulated in tables 1-3. 


The analysis of this data is based on the pavement polishing scheme shown 
in Figure 1. The concept of a "terminal polish" provides a basis for 
using average friction numbers to represent each site tested (Gray and 
Renninger, 1966; Diringer, 1990). This analysis introduces the concept 
that the friction level of a pavement site at terminal polish, is 
dependent, in large part, upon the traffic volume, expressed in terms 

of lane vehicle passes per day, that the pavement experiences. 


Analysis of Performance Data: 

Pavement friction tests were performed on 71 sites representing dolomites 
quarried throughout New York State. The insoluble residue content of 
these dolomites represent the entire range available, and were tested 

in both high and low traffic volume pavements, where appropriate sites 
were available. This analysis compares the performance of low residue 
dolomites, having acid insoluble residue contents of 15% or less, with 
that of high residue dolomites, having acid insoluble residue contents 
pasa Pere hag eae ay 


Low Residue Dolomites (A. 7s oR. 15% or less): 

The Wappinger Dolomite is Shipped into the New York City area and is, 
therefore, frequently used in asphalt concrete top couarse subjected 

to very high traffic volumes. It is the only low residue dolomite regularly 
used in such applications. Friction testing has shown that the Wappinger, 
quarried in the southern Hudson Valley and having an acid insoluble 

residue content in the 9-14% range (Table 1), provides adequate friction 

in low traffic volume applications The same Wappinger Dolomite when used 

in high traffic volume pavements yields friction numbers considered 
inadequate by design standards (see Figure 3). 


The Lockport, a dolomite quarried in central and western New York, 
typically has an insoluble residue content of less than 10% (Table 2). 
One member of the lockport Formation, the Penfield, contains from 25 

to 50% insoluble residue, and will be discussed with the high residue 
dolomites. The data (Figure 3) shows that the Lockport Dolomite provides 
adequate friction in low traffic volume applications. 


Ld vay a i _ 
‘ af . cn 7 a 
pon j i | i = 
on 
bls | ae ne e 












2aTaASRDO | worrots 


t i a ; 
SS me eis 
* 42979099 slaces et as: 
To sbastitelzeg sa she . 
~nads sS338¢ boa’ ert ped bas 
-bsbnsldav Yo yttsolrequs ssammio?s 
. sew asotesmtt subtest wol” babas “se 
ovad aotimolob. Lis .aedd peers asept nol 


a a: roan 2p 


-_? tet ot 












































jnometeqad gd3 ah aetager aas Holsons’ ware oa goose 8 sit 
apa viexte 34 o> 903 brah 
a apie 


> ; we 7 
ere 
vinddevo] wzelsatxl ssemevet e ' jesertzaged 3 an 
6 


iz EOS da is 
b»tsubs0o vlewotverg word sdeh as If a ,0ger rs ¥ nies feel 
jonijath 5 swore won (Ctl ,veemud douseded gatyosody eons’ 
subteet dated gclalasmo> edheatyasd answisd © amet Ak 
avizeas etnd Yo esivesr en? - 8o92or Job oubtesy, wol seon brie | 
=I geoldsa cl ae 


fog Jrisiney eR as a9 boead ar- eae" €n4y Yo nemeia 
bivoxq “detiog Thatexes” & To 3 nace} eat A 7 
’ ‘ is 4 ok 
baa ¥aID) bestest sale dW5as Jasesagey a2 esidedin’ aabae Stas sana 
o40> Of% eaawhoriek ttaylane ely .(0CCl pxggatate peal yt ; 
sit ,detlog Lentoriet js esle zapesveq « 20 lavel” = &- 
emioj ni bseyaeoTIxS , von Low Siites2 of3 nce +2784 ogzet 
-eganatiegues Ingmevag wad wend , yah 499 se hag 


aveds stianve gut 


id ibis eangstass 

etigolob yattceasigqet woetle [) oo RerO2ieq exer B36) oe 
TO 2no3tnos subleat sidulosn) AT -21572 rox wok ‘tue qi 
bates7 szew base .slésilsva satéy Stiins af} igesea7tqsy & 
esile siatiqotgys sietw ,ajosmerey stlov G1958s3 ‘wol § 
pohlan: “gol 20 ogee > Cy of AST EgRAD ab fi elit 8 
Ports ,20af to Ael i9 eis re» ovhtes tT ¢ Ida Down hive ges 
nInsinos sublest siduloant ‘ise gatvnd , eersaalob ovh 


- 


| - ‘ wa 
_i(suet yo TPL A Le. 

,at bya asi WIiD ¥70r ad wink hoqadsis ai $1 rola Hae 

baiseidve fexau0d ged: posi aindges a! bean eigneips 


vizeluges stimoleb sublas7 wol- (loo sf? at 31 ‘enentaie's 

.tagrtqqeW ais Jada ewode ead gatdaed aotichs3 
siduleant blsa pea goived bas yelisV uoebol 
notyors3 ajeuypebe asbivesg «(1 elde®) mince | 
boev ashy stteolod tegetqqaW ouse odT aac 
i uaearods ézadmug gobasi23. abiaty 
pat eoauttt ae 

m 

<Ax0Y wah: wis2e8 bas | 
AS ofdat} Os ea aeot 2 9 
OS oxi antainos ~bt 
subins Maid: gt ds Boom 
, Sabtyors rit bgt > 


Dolomites from other formations were tested as well. The Beekmantown, 

quarried in northern St Lawrence County, typically contains between 

5 and 14% insoluble residue (Table 5). These, and other similar dolomite sites, 
sites, fell into a similar data distribution (Figure 3) as the Wappinger 

and low residue Lockport data, in low traffic volume pavements. 


All these low residue dolomites share a common mineralogy and contain 
similar amounts of insoluble residue. With respect to pavement friction, 
they all perform similarly at low traffic volumes* and may, also, perform 
similarly at high traffic volumes*. Although pavements containing low 
residue Lockport, Beekmantown, and othe low residue dolomites, were 
sought in high traffic volume applications for the Inventory Program. 
none were found that have Lane AADTs greater than 5,000 vehicle passes 
per day. 


Dolomites having high insoluble residues are shown plotted in Figure 4. 
These include dolomites from the Penfield Member of the Lockport Formation, 
mentioned previously, as well as other high residue dolomites quarried in 
the Mohawk Valley and upper Hudson Valley. The distribution of data is 
similar to that of siliceous limestones, all of which have insoluble 
residues greater than 20% (Figure 5), and of sandstones (Figure 4). Even 
high traffic volume pavements (up to 10,000 lane vehicle passes per day) 
are performing well. The sandy nature of these high residue dolomites 
overcomes the polishing nature of the pure dolomite. 


Summary : 

All those sites containing dolomites having acid insoluble residues 
greater than 15% are providing adequate friction in both low and high 
traffic volume pavements. 


Sites containing dolomites having acid insoluble residue contents less 
than 15% are providing adequate friction in low traffic volume pavements. 


Within the population of low residue dolomite sites, the Wappinger 
Dolomite is failing to provide friction that meets the minimum design 
requirements in high traffic volume applications. 


Low traffic volume is herein defined as 3,000 lane vehicle passes per 
day or less; high traffic volume is greater than 3,000 lane vehicle 
passes per day. The relationship between Lane AADT, expressed in 

lane vehicle passes per day, and AADT, as traffic volume is generally 
reported, is shown in the correlation chart (Figure 2). 
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Table 1 
PAVEMENT FRICTION INVENTORY SITES 
WAPPINGER DOLOMITES 





Site No. Acid Insoluble Lane AADT _ Average FN, 9 
Residue 

*8-3.2 9 2,500 41 
Se] 14 5,300 a 
8-10 13 2,000 42 
8=12 11 15500 41 
8-13 9 1,500 ay 
10-4 10 £5, 200» 29 
10=5 10 24 ,800 23 
10-6 10 13,600 30 
10-8 10 7,000 30 

Table 2 


PAVEMENT FRICTION INVENTORY SITES 
LOCKPORT DOLOMITES 





Site No. Acid Insoluble Lane AADT Average FN 9 
Residue 
*3=5 1 5 2,100 34 
*3=5.2 1 4,000 24 
e3=5.3 5 2,800 44 
N35 54% e 700 44 
*3=5.29 a 1,400 47 
*3-8.1 1 3,800 a 
3-20 4 1,500 40 
*4-9-1 6 1,800 ai 
*4-9 2 5 1,400 46 
4-11 12 3,100 45 
5-4 5 3,000 48 
*5-4 1 5 1,400 47 
*5-5.1 4 2,800 49 
*5-5.2 4 3,000 37 
*5-5.2A 5 2,100 45 
== 10 8 1,500 , 54 
5-11 7 700 49 
5-12 2 5,200 37 
2713 6 1,600 38 


* Site tested by the Engineering Research Bureau in 1973-5 
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Table 3 
PAVEMENT FRICTION INVENTORY SITES OTHER DOLOMITES 











Site No. Acid Insol. Res. Lane AADT Average FN, 9 
1-4 il 300 ey 
1-7 15 1,300 46 
1-16 20 10,200 43 
T=20 18 7,900 42 
Is21 28 6,200 46 
[22 18 6,400 40 
Zor if 400 \ a 
2-2 iy 700 53 
*2=-5.1 19 5,000 47 
*2=5 a4 15 4,000 36 
*2-6.1 25 6,500 47 
*2=6.3 28 3,800 42 
*2-10.1 2a s 3,800 40 
R210 22 28 7,700 42 
*2-10.3 25) 25.900 56 
*2-10.4 Phe 2,800 49 
*2=-14.1 16 23200 42 
*2-14.2 14 3,000 44 
*4-4.1 20 1,100 44 
*4—5.1PL pas 800 a1 
*4—-5.1DL 22 1,700 46 
*4-6.1 32 5,600 45 
*4-6.2 19 5,600 42 
*#4-6.3PL 35 6,500 47 
*4-6.3DL a2 10,800 42 
4-7 43 8,600 ad 
4-14 36 2,800 47 
4-15 oF 2,600 44 
4-16 ee 1,800 ae 
4-17 39 2,100 a2 


* Site tested by the Engineering Research Bureau in 1973-5 
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Table 3 (continued) 








Site No. Acid Insol. Res. Lane AADT Average FN 0 
net eee 2 2,800 42 
Fhe, 11 600 ; 39 
7-6 14 1,90 39 
Ms it 300 2 
*7 =O. 2 20 4,000 43 
*7-8.1 18 4,000 41 
“7 =O75 18 4,000 43 
*8-3.1 17 2.100: 47 
S5- 91 36 9.200 41 
8-11 16 2, 700 41 
8-14 59 14.200 43 


* Site tested by the Engineering Research Bureau in 1973-5 
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Figure 2 


CORRELATION CHART BETWEEN LANE AADT AND REPORTED AADT 












LAADT * Reported AADT (thousands) ** mer rarcic 
(thousands) 4-lane 6-lane Description 
O05 1.0 ier 2.5 
0.6 2 2.0 3.0 
ee eee. 4, a eee ees 
0.8 16 2.6 4.0 
0.9 v8 3.0 4.5 
120 2.0 425 5.0 
FSR Stterc Sal Seopa eh eibienefaielescrces Tee ee Gia ne Low 
ee 2.8 Pag) 7.0 
Opn : pore. aS Soon aye 8.02.1. 
i/8 3.6 6.0 9.0 
2.0 4.0 6.7 
i) AE Se 6.0 re 
4.0 8.0 13 
5.0 10 ity 
0.0/7 Bed os 4 Bape 
rita Piacoa 14 se High 
8.0 16 26 
9.0 18 : 50) 
Sealy 20 33 
12 ou 40 
ee aia 28 7 
16 ae 53 ; 
18 36 60 
me A : ne APinew: of ‘ al whe te Very High 
24 48 80 
26 32 87 
cel eae 56 : "93 
30 60 100 
32 64 107 
Uae oe ee oe jhe 
36 72 120 
38 76 126 
date de tte goe ee i337 
42 84 140 
ite eee, ee 88 ; lee 
46 92 153 
48 96 159 
50 100 167 


* The one-way, driving lane AADT is considered to be 20, 30, and 50 percent 
of the Reported AADT respectively, for 6-, 4-, and 2-lane meeded 


** This is the Average Annual Daily Traffic on the road, in all lanes, in 
both directions. 


This indicates the range of AADTs normally encountered for this kind of road. 
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